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Figure 3.

Standard frame space nmodul es.
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Bit , in spite of these obstacleks, the shipbuilders have trisd, slowly
but steadily, to introduce standarixation into shipbuilding. Looking
t hrough the past record of SNAME' s, it is very interesting to dis-
cover that "standardization™ for chigzuilding had been discussed as early
as 1230. ZEvern then, the concept of standard ships had been proposed, and
suggecstions were made to standardize ships in the same manner as automobiles,

giring them nicknanes like “Ford ships,” “Buick Ships," Dodge ships,’ "' and
S0 on.

This concept of stancdard ships did come to realization in the two Wrld
\Wrs, especially during World War Il when the United States played the major
role in mass-producing thousands of freighters and tankers, well known as
“Liberty ships,” “Victory ships,” and “T2's”. Japan al so produced series of
“wartime standard ships,” ranging up to 10,000 DM. These ships were highly
rationalized in design and were nass-produced simultaneously in several ship-
yards to fulfil the huge demand of tonnage required in wartime transportation

But after the war, the concept of standard ships gradually receded. The
requirenents for individual ship designs became so diversified and sophisti-
cated that the shipbuilder had to retreat to the traditional “tailored” design
to satisfy the various requirements of their clients. But in the early
1960’ s, the booning demand for new ship construction offered a good opportunity
to the shipbuilders to reintroduce standardization to rationalize and inprove
their productivity.

Naturally, the standardization started from conponents and then expanded
to modul ar units, systens, and eventually to whol e ship designs.

In the late 1960's, nost |eading European and Japanese shipyards presented
series of standard ships, nostly tankers, bulk carriers, and nulti-purpose
cargo ships, into the market. But since the oil crisis, triggered by the
Suez War in 1973, a deep depression in the shipping market again reduced the
demand for standard ships

It is quite obvious that standard ships will be neaningless to the ship
yard unless they have sufficient orders to build them continuously in series
But this does not nean that standardization nust be wi ped out from ship-
building. Irrespective of the ship's type, size, or sophistication, there
are nmmny conponents, equi pnent groups, or systens which still have simlar
or comon features that coul d be standardi zed or nodul ari zed



IX. BSASIC CCNCEPT GF STANDARDS AND MCDULES

The terms “standard” and “module” used in this text have the follow ng
=ieaning:

- A" standard” is a basic elenent, conponent, or unit used for hardware

or, a basic rule or criterion used for software, that should not be

changed, irrespective of the system they belong to

A “nodul e” is a basic groug or formation of standard and optiona

conponents that could be used as a conmplete unit or codd be replaced

partially by other standard or optional components. in other words

a “module” is an integrated, predetermned group of conponents and/ or

output data which could be retrieved by a sinmple input code.

Basically, a “standard” is a fixed concept which should be strictly
followed by the designer or worker. It identifies the quality and the design
phi | osophy of the product and it could be classified into

Material standards, which include:
.Raw nmaterial, such as steel plates, sections, pipes, etc

Basic conponents, such as bolts, nuts, flanges, valves, pipe

pi eces, gaskets, cables, ropes, paints, etc.

Standard fittings and units, such as anchors, chains, doors

| adders, mooring fittings, cargo blocks, furnitures, punps

motors, etc.
A material standard nmay refer to an itemthat is manufactured, or to one that
is purchased as a finished product.

"Engi neering standards, which include:
“ Design standards, such as design criteria, specifications, etc.
for systems or hardware.
Production engineering standards, such as procedures and pro-
cesses of lofting, fabrication, welding, outfitting work, etc.
Inspection standards, such as accuracy, testing nethcds and
procedures, quality control, etc.

On the other hand, “nodules” are more diversified and flexible than
“standards.” A nodul e provides basic system nodels, units, nachiney and






IIT, CSTZWDZRDIZATION IN THE JRPANSSE SHIPBUILDING INDUSTRY

The Japanese shipbuilding industry fully realized the necessity of
est abl i shing shipbuilding standards in the |ate 1940’ s when Japanese shi p-
builders began to revive and strengthen their shipbuilding capacity. Under
the auspices of the Society of Naval Architects of Japan, (SNAJ) , the mgjor
shipyards jointly formed several working groups and committees to establish
design standards, hull construction standards, outfitting standards, testing
and inspecticn standards, etc., as a common basis for design and production
In parallel, national marine standards were established by the Japan Marine
Standards Association in coordination with the shipbuilding and pertinent
marine industries, and the standards thus established fornmed part of the
Japanese industrial Standard (Jas), enacted by the Mnistry of TransPort.
JI'S standards cover various marine canponents, equi pment, machinery, electric
and el ectronic appliances, test procedures, etc., as well as materials and
conponents that could be used in common with other industries.

Marine JIS standards are classified into the follow ng:

Fittings (about 190 itens), covering vaissmooring fittings,
anchors, anchor cables, davits, derricks, hatch covers, manholes,
steel doors, round scuttles, w ndows, ventilators, |adders, life
boats and davits, galley equipnent, pipe fittings, cargo bl ocks,
navi gation equipnments, etc.

.Engi nes and Valves (about 190 itens), covering design criteria
material specifications, and test codes for various machinery,
instruments, valves, strainers, filters, pipe flanges and joints
tools, etc.

Electric Appliances & Navigational Instruments (about 110 itens)
covering various electric lanps, lights, projectors, batteries,
signal lamps, engine telegraphs, swtches, distribution boards
etc.

These JIS standard fittings and conponents are manufactured by specialized
manuf acturers in accordance with JI'S specifications and, after testing and type
approval, these nmanufacturers are authorized to distribute their products
stanped with a “s" mark.



In addition to these national standards and vol unatory consensus standards
of the marine industry, nost shipyards have established their own suppl ementary
.standards in areas which are not covered by the former two categories, mainly,
to rationalize product%n processes and facilities. Figure 1 shows a sanple

of in-house standards currently adopted by IH.

These standards are basically organized into two main categories: "IS,"
which are “Basic Standards,” and “SD,” which are the “Standard Drawi ngs.”

“I'S” includes basic standards which nust be strictly obeyed by the
designers or the workers, and is further divided into “Material standards (SO”
and Engineering standards (SOT).”

In addition to the “I'S" basic standards,, " SD' provides the standard or
gui dance drawi ngs for machinery and outfitting layouts, basic system nodul es,
manual s and practices, etc., which can be utilized in routine design and pro-
duction work. Besides the basic nodules, “SD' allows sone flexibility in
application to meet individual requirements. Figure 2 shows the number of
standards currently adopted in IH*s shipbuilding operation.

These standards are controlled and up-dated by special control groups .
in tile design department. Up-dating is mainly based on feedback from semce
engi neers aboard ships during the guarantee period, and also fromthe produc-
tion line for inprovenment in productivity.

The nunmber of standards is kept to a mininumby identifying and cancel -
ing those which are found to be obsolete ornot worth keeping.
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Figure 1.

Figure 2.
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IV. ©PROCEDURES OF STANDARDIZATICN AND MODULARIZATION

Standardization | js 2 tedious and cunbersone job that requires full inves-
tigation of the ships’ systens and their features to establish good and usefu
Standards. In a sense, “standards” are often nisconceived as “cheap and poor
qual ity” products, but this is not the way “standards” shoul d be established
Standard materials should be of high quality and durable to assure a trouble-
free and reliable product. The performance of these standards shoul d be
observed incessantly and inproved or updated to debug any defects or to keep
up with the state-of-the-art. It is also inporant to keep the number of
standards to a mininum

The first step to standardization is to identify basic material, conpo-
nents, and fittings that are commonly used in all types of ships. Mst raw
material specifications are specified by national standards or classification
society rules, so it is only necessary to standardize sizes or thicknesses,
based on nanufacturers' standard market products, considering the frequency
of usage, shop facilities, storage, etc. Canponents or fittings that are
standardi zed end readily available in the market can be used directly as
in-house standards. This concept can al so be extended to basic machinery or
equi pment, such as punps, motors, |ifeboats, hatch covers, etc., selected
from makers’ standard model s which are proven to be reliable from past experi-
ence. In this case, at least two manufacturers’ nodels of simlar character-
i stics should be selected to allow flexibility in purchasing

Standards for design and engineering should be systematized and cat ego-
rized into systenms and/or production processes. Standard specifications and
cal cul ation formul ae or sheets can be used to unify the design criteria
quality, functions, and work practices of the systenms. Supplenentary data
and nmanual s to support these standards are al so necessary to identify the
rationale of the standardized itens. This assists the user in understanding
the logic of the various standards, and in extrapolating to applications
which are beyond the standards. The next step is to expand these standards
into nodul es.

The ship’s hardware consists of nunmerous systens involving thousands of
structural and mechanical conponents. But nost of these cmmponents can be
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divided into a nunber of groups having simlarity or comonality in their
shapes, sizes, or characteristics.

A ship construction can also be categorized into several functions, such
as hull structure, exterior and interior hull outfitting, machinery outfitting,
and electrical outfitting. Also, the design phase of each category can be
divided into “functional design” and “arrangement design.”

The functional design phase defines the systemto performthe required
functions, and can be sub-divided into:
(1) Determination of particulars.
(2) System design and function checks
(3) Diagrammatic and skel eton design
The arrangement design phase devel ops the physical aspects of the system as
defined by the functional design. Arrangenment design can be divided into the
following steps:
(1) Allocation of machinery and equi pnment (such as general arrangenent
end machinery arrangenent).
(2) Detailed structures, piping arrangement, access arrangement, etc.
based on general arrangement and machinery arrangement plans
(3) Devel opment of working plans, such as conposite plans, fitting plans
fabrication and manufacturing draw ngs, etc
I'n nodul arizing the design, the systens involved nust be carefully analyzed
inrelation to the design steps, and separated into “invariable” and “variable”
el ements.  The “invariables” can then be formed into “standard nodul es” which
will be nostly conposed of Standard conponents described previously. The
“variabl es” should be left flexible and easily changeable to meet specific
design requirenents. A series of “optional nodules” could also be pre-
established to serve as “variables.”

so by standardizing the conponents and cunbining them in suitable nodular
units, it is possible to establish a series of standard nodul es which can be
applied in various systens having simlar functions or characteristics. In
order to nmeet the specific requirement of a client, these standard nodul es
can be replaced or supplemented by other standardized optional nodul es. By
this means, a tailor-nmade design is available with mninmumeffort wthout
interfering with the standardization principle.



This way of standardization has been successfully applied in the auto-
nmobile industry. In buying a new car, one can select the style anong
several brands using the same chassis, two doors or four doors, v6 or v8

engine, nmanual or automatic transmission, interior and exterior finishings,
power w ndows, remote |ocks, AMPM radios, stereos, etc.



V. TYPICAL APPLICATIONS O STAKDARDS END MODULES

Standards and nmodul es are not only useful as the basis of design, but
are also useful as the basis for purchasing, material control, production
processes, and quality control, integrated as a total system The introduction
of large conputers will serve an inportant role in integrating the whole system

The following are sone typical applications of standards and nodules in
various stages fromdesign to production

5-1.  BASIC DESI GN

At the basic design stage, the work is nostly concentrated on functiona
design. Therefore, engineering standards, specifically design standards, will
play the predomnant role at this stage.

standardi zation of ship construction specifications, hull-form character-
istics, design criteria for various systens, structural analysis methods,
calculation forms, etc., will insure consistency in design philosophy and
ship's quality.

Standard nmodul es will also help the designer to decide system arrangenents
speedily without making serious errors.

A Frane Spacing and Hull Di nensions

The first exanple is the application to hull design which can be stan-
dardized or modul arized in two ways. One is the “Frane space nmodul e” applied
to longitudinal and transverse framing, and the other is the “Base ship nodul e”
whi ch enbodies nodul arization of hull dinensions.

Frane Space Mdules. Figure 3 shows a list of “frame space nodul es.’
In the past, npbst designers selected the frame space for each ship design to
obtain mninumsteel weight. But the saving in steel weight is now not signi-

ficant enough to contribute in reducing the ship’'s cost. On the contrary,
soaring |abor costs have becone a nore serious problem So the philosophy

has changed in recent years to reduce |abor manhours radically by introducing
mechani zed and aut omat ed equi prent in the fabrication and assenbly stages of
the hull construction process. But in order to use such equipnent effi-
ciently, the variety of frane spaces nmust be narrowed to a nunber of conpatible
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Figure 3.

Standard frame space nmodul es.
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modul es.

O course, in selecting the frame space modul es, the influence on hul
Steel weight has to be carefully analyzed to restrain the weight increase to
mninum Al so, the influence on outfitting, such as layout of cabins, pipe
and cable ducts, etc., should be checked to assure that adequate space or
accessibility is available by using the standard frame spaces.

Standard frame space nodul es permit the efficient use of rationalized
and automated production facilities which, in turn, provide higher accuracy
and quality in fabrication and assembly work. Figures 4, 5 and 6 show some
of the machines used for fabricating and assembling steel structures in one
of IH's shipyards. These machines are all designed to match the frame space
modul es and, as a result, have played a great role in reducing manhours, not
only by replacing man-power, but al so by dim nishing adjustment work due to
their high accuracy in fabrication and assenbly work.

Base Ship Mdules. The “base ship nodul e” concept is an extension of the
“frame space module” applying to the selection of hull dinensions. This con-
cept is useful in establishing “standard ship” designs, such as for tankers

and dry bulk carriers. It is essential to conduct research in the worldw de
shi pping market to seek the demands of ship types, sizes, cargo flows, physica
limtations in harbors, etc., to establish the characteristics of the “base
ship . "

The “base ship” can be utilized as a basic hull formfor a series of ship
desi gns, and by selecting several sizes of “base ships” it would be possible
to cover the mgjor part of the market demand. Each “base ship” should be
optimized in hull formand dimensional ratios but allow ng some resiliency in
length, depth and draft within predeternmined linits to maintain the ship's
functional properties. Figure 7 exenplifies howto nmodify the dinmensions of
a “base ship.”

To decide hull dinensions for a specific requirement, a “base ship” having
the nearest dimensions and functional properties is selected. Tonodify the
hul | dimensions, the fore part and the aft part (including engine roon) of
the “base ship” remain unchanged, and the necessary nodifications will be
made on the ship's parallel body.

In order to obtain the required cargo capacity, draft, or deadweight, the
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Figure 4. Milti slot machine.

Figure 5.  Subnenber assenbly machine.



frame assenbly machine.
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ship’s length will be adjusted by adding or deducting nultiples of transverse
frame space nodules, and sinmlarly, the ship’s depth will be adjusted by mul -
tiples of longitudinal frame space nodules in the case of longitudinally
framed ships.

The limtations of extension or reduction of the ship’s length or
depth will be predetermned by checking the influence on the hull weight
and speed to avoid extraordinary deviations. Figure 8 shows a chart of the
typi cal base ship variation linits.

The cargo conpartment will also be left interchangeable so that any
type of cargo section, such as for a tanker, ore carrier, or bulk
carrier, can be inserted. Figure 7 shows the base-ship tanker nodified
to an ore carrier.

The mdship section of the cargo compartnment will be nmodul arized to
match with the frame space nodule and the standard ship’s breadth, which
is usually limted by the breadth of the building berth or the building
dock. In other words, for a fixed ship's breadth, the hatch breadth of a
bulk carrier or an ore carrier, or the disposition of |ongitudinal bulk-
heads of a tanker or an ore carrier, will remin unchanged irrespective
of the adjustnent in the ship’'s length or depth.

By adopting these base ship” modul es, the designer can easily select
the required dinensions and cargo sections based on pre-studied data, so
there is no necessity to start from scratch. This pernits great savings
in design work without inpairing the ship's functions

At IH, the advantage of "base ship” nodul es was enhanced by adopting
the “working unit” in hull erection work. Figure 9 shows a “working unit”
designed for work in the wing tanks of a standard VLCC. The “working unit”
is a mobile construction machine designed to incorporate hydraulic clanping
devi ces, automatic wel ding equi pnment, novable stages (or scaffolding), and
other necessary appliances required for hull erection. The unit is designed
to fit within the structural configuration of the “base ship”, and travels
on portable rails laid on the floor of the hull structure. The unit noves
| engthwi se in accordance with a predetermnned construction schedule so al
work nust be conpleted and inspected before the unit nmoves to the next posi-
tion. Careful planning of production segences and tine scheduling is



DWT (x103

10

1Q

Exanpl e of base ship variations

Figure 8.

working unit.

Figure 9.



required for smooth and punctual operation.

By using these “working units”, the follow ng advantages were obtai ned

(1) Al portable scaffolding in the cargo conpartnent could be onmitted
In the case of a VLCC, about 15,000 stage planks had been required

(2) Working and production procedures, such as sub-dividing work zones,
and sequencing of fitting-welding-painting-inspection work flow, becane
established. Al'so, production scheduling, material handling, work force
depl oynent, testing and inspection scheduling, etc., could be precisely
controll ed.

(3) All work can be executed on safe-guarded platforns, so this safe
wor ki ng environnent led to inprovenents in productivity and quality.

B. Machi nery Mbdul es

\When the engine power required for the propul sion plant has been
deci ded, the machinery designer starts planning its associated machinery,
pi ping systens, and their layout. The followi ng are some exanpl es of the
modul es utilized in machinery design

Propul sion Engine Particular Mdules. The systems and ancillary
machi nery pertinent to the type of main engine are virtually invariable

Therefore, the particulars ofpumps heat exchangers, etc., can be pre-
determined and standardized without interfering with other systems. Sone
options could be left to neet specific requirements of the clients, such
as nunber of standby punps, purifiers, and so on.

Figures 10 to 13 show exanples of the particular nmodule for propul sion
steam turbines with some of its pertinent ancillary nachinery. Simlar nod-
ules can al so be established for diesel propulsion plants, classified by
engine types and ratings. Al nodules are stored in the conputer data
bank, so when the main engine is selected, the designer can automatically
obtain all ancillary machinery particulars by sinply inputting the key data
into the program

Machi nery Layout Mdul es.  The physical arrangement of machinery and
equi pment in the engine roomw |l be laid out as soon as their particulars

are decided. Most of the nachinery is grouped into systens, such as cooling
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Figure 11. Typical machinery particular nodul e.
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Figure 12. Typical machinery particular nodul e.
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Figure 13. Typical machinery particular nodule.



systens, fuel oil systems, L.o. Systems, purifier systems, etc. , to facili-
tate pre-outfitting in “units.”

These individual machinery units are standardized as basic nmodul es.
The machi nery arrangenent of the engine roomis designed by arranging these
i ndi vi dual nodul es considering the piping layout, accessibility for mainte-
nance and repairs, and margins for optional requirements. Figure 14 shows
part of the machinery layout modul e of a standard steamdriven VLCC

Modification of an engine room arrangenent can be done sinply by nodi-
fying or replacing the basic nodules. Figure 15 exenplifies a nodification
by adding one drain punp without interfering with the arrangenent of other
machinery .

Piping Layout Mbdules. Piping |layout nodul es are devel oped either as
a conplete systemor a partial unit in connection with the nmachinery |ayout

modules. Figure 16 is the piping |ayout modul e corresponding to the machinery
| ayout nodule shown in Figure 14. Figure 17 is a partial piping |ayout

modul e of the drain tank and punping system which was shown in Figure 15 (B)
consisting of one atmpospheric drain tank, three drain punps, piping and
instrumentation, assenbled in one unit.

5-2.  DETAIL DESIGN

The major work at the detail design stage is to convert the system
oriented drawi ngs devel oped at the basic design stage to zone-oriented
drawi ngs.  Systens are sub-divided into zones by conposite draw ngs, and
wor k packages (or pallets) are grouped for each zone. Detailed manufacturing
drawi ngs of |arger machinery and/or outfitting modul es are developed at this
stage for on-block outfitting by conmbining or nodifying basic nodul es

Figure 18 shows the actual unit module of Figure 17. These units are
acconpani ed with corresponding material lists which include the required
material data for the nmodule. Material and conponents of each unit are sup-
plied to the workshop in pallets and assenbled there into a canpl ete package

“Patterns” and “Panels”

“Patterns” and “panels” are the ternms used at IH for basic nodul es of
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various systems. A “pattern” IS a conceptual nodule, such as a partia

pi ping diagram of a systemthat could be applied to different sizes and
types of ships. For exanple, Figure 19 shows a “pattern” of the com
presse? cir svetem diagramse+ic on the main deck that matches the materia
ordering zone. The “pattern” is further divided into “panels” which are
i ndividual elenentary nmodul es of specific configurations, such as A B and
C, and are conposed of a group of standard conponents. Virtually,the
“panel” is an “invariable” nodule, but allowi ng selection in sizes and pipe
detailing and painting to conformwith the specifications, and the “pattern”
is a “variable” module which could be nodified by different conbinations of
“panel s”.

The “panel” includes an arrangenent plan, a list of material size range
quantities of standard fittings, conplete descriptions of pipes and fittings,
standard gui dance for pipe details and painting, etc., and is filed as the
shipyard's standard. For a specific design, the designer retrieves this
information fromthe file, selects the sizes of standard fittings and pipes
and, if necessary, nodifies the standard gui dance to meet specifications
requi renents, adds non-standard materials and, finally, incorporates them
in the material list.

Figure 20 shows patterns and panels of various systems integrated into
a conposite plan of a specific work zone (pallet). At this stage, exact
di mensi ons, spacing, etc., are defined and entered into the draw ngs, and a
material list of the pallet is created.

By using these patterns and panels, the detail design can be highly
rationalized and sinplified. Various conbinations of patterns and panels
of different systems can create machinery and piping |ayout nodul es as
previously described for utilization in basic design

5-3.  MATERIAL PURCHASI NG

Material purchasing is a function that plays an inportant role in acquir-
ing the required material for the ship’s construction and feeding it to the

production line at the appropriate tinme. Purchase orders and pertinent speci-
fications nmust be prepared and distributed to the subcontractor with proper
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consi deration of the production schedule and the lead time required for
manuf acturing and delivery of the material. Also, efforts nust be made

to minimze stock so that the stockyards or warehouses are not overstocked
with redundant material

Material purchasing is considered as part of the "planning” process,
wheareas purchase specifications and manufacturing drawings nust be issued
by the design departnent. The issuance of these docunents nust be precisely
schedul ed and controlled to nmeet with the pallet schedul es.

Usual Iy, such work as preparation of purchase specifications, evaluation
of vendors’ proposals, etc., needs a long time before the orders are placed
and also requires a great deal of paper work to finalize the contract with
the vendors. The tine and effort for these works can be considerably
reduced if these nmaterials are pre-approved and filed as part of the ship-
yard's standards.

For exanple, the Propul sion Engine Particular Mdule identifies the
ancillary machinery required for the propul sion machinery. In this case,
the machinery and equi pment required for these modul es could be pre-selected
from several standard catal ogue nodels of conpetent vendors. These nodels
can be eval uated beforehand by extensive shop tests under shipyard super-
vision, and those eligible could be registered and filed as supplementary
shipyard “standards.” Specifications, draw ngs, test protocols, etc.
could all be pre-approved by the shipyard. So, purchase orders can be
extremely sinplified by issuing a standard purchase order format and sinply
stating the required model nunber, quantity and delivery date to the vendor

5-4. PRODUCTI ON

As di scussed previously, standardization and nodul arization will enhance
productivity by allow ng automated fabrication or assenbly nachinery to be
introduced into the production line. Production scheduling and control can
be conducted nmore precisely and accurately by using statistical records of
standard work packages as yardsticks. Standard procedures and/or manuals for
wel ding, pipe fabrication, tolerance, quality assurance, etc., can be used by
both designers and workers and they could sinplify instructions on individua
wor ki ng drawi ngs.
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5-5. COWPUTERI ZATI ON

The rapid progress of conmputer technology has |ed to wide application
of conmputers for design and production in the shipbuilding industry. Many
shipyards are now using conputers for design cal culations and anal ysi s,
No machines for gas cutting and pipe fabrication, etc. Consequently, ship-
yards have reslized inmproved productivity and product quality. But the bene-
fits of conputerization cannot be fully enjoyed unless the individual com
puter processes from design to production are interfaced and integrated to
forma “total system”

The total systeminterrelates design, material control, production,
scheduling, and accounting systems. Wthout standardization, this nmssive
system cannot be established rationally.

In order to file and process the massive data for an integrated system
a large conputer and sophisticated software become essential. But shipyards
which have little output capacity, or those who have to deal with a variety
of one-of-a-kind ships, may not be able to afford to apply full computer-
ization. But at least there are some systens or objects which can still be
standardi zed or nodul arized to suit small conputers, and may provide sone
benefit.
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VI. ADVANTAGES OF STANDARDI ZATI ON_AND MODULARI ZATI ON

In conclusion, the concept of “standards” and “nodul es” is a viable
technique to inprove shipyard productivity without sacrificing the features
of tailor-made designs. This is particularly inportant when it is realized
that the conbined use of conputers and automated facilities is probably the
best approach to modernizing the shipbuilding industry.

St andards and nodul es are now successfully applied to all ships built
at IH. The greatest achievenment of standard ship designs were the F-series
ships, nicknamed “Freedom” “Freedom Mark I1,” “Fortune,” "Friendship,” and
"Future-32," that were developed in the late 1960's. These ships included
various standard options for the client’s selection, and were mass-produced
in specially equipped shipyards to nmaxinize production efficiency. For
exampl e, 1XlI's Tokyo shipyard produced a Freedom ship, (a multi-purpose cargo
ship of about 14,000 DWI) in approximately 80 days, and by adopting pre-
el ection and shifting nethods, one building berth |aunched one ship in
every 4 weeks.

A total of about 230 ships O the F-series have been built by IH since
1967.

The standard tankers and bulk carriers also followed the sane concept
and the fol |l owi ng advantages have been obtai ned

(1) Reduction of Manhours. Figure 21 shows the design and production
manhours of one of the standard F-series. Figure 21 (A) shows the design

manhour curve conpared with an unstandardized ship. It nmay be surprising

that the design effort of the first ship required far nore manhours than the
unst andardi zed ship, but this reflects the elaborate initial planning required
to inplement the use of modules in connection with the production sequences,
and to facilitate the exercising of various options without interfering with
the base design. Figure 21 (B) shows the learning curve of the total Produc-
tion manhours. The manhours dropped steeply to about 80% by the 5th ship

and stabilized at about 55% by the 25th ship

(2) Reduction in construction period. Conpared with a simlar unstan-
dardi zed Ship the construction period could be reduced by al nost one-half-
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(3) Higner quality and reliability of products. Standards and nodul es

are all based on long and proven experience in actual operation. Therefore

they assune high quality and reliability. also, by standardization, equa
function and quality could be maintzined irrespective Of the designer’s

skill.

(4) Establishment of an integrated design-to-production conputer system

It is true that these advantages are nmost fully enjoyed in series-built
standard designs or vessels of conventional types. Since the standards and
modul es are confined to systens or itens that are nmost comonly used, there
is difficulty in applying themin very special designs, such as systens
required for liquified gas carriers, specialized chemcal carriers, or other
sophi sticated ships, since these requirenments will occur very seldan. But
even then, systens having conventional features can still incorporate
standardi zed and nodul ari zed equi prent and, thus, contribute to reduction
of design and production nmanhours.
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F - SHIPBUILDING

General

Glossary of Terms for Shipbuilding (Machinery Part: General)

Glossary of Terms for Shipbuilding (Machinery Part-Propulsion
Machinery and Boilers)

Glossary of Terms for Shipbuilding (Machinery Part-Auxiliary
Machinery and Equipments)

Glossary of Terms for Shipbuilding (Machinery Part-Instrumentation)
Glossary of Terms for Shipbuilding (Machinery Part-Fittings)

Glossary of Terms for Shipbuilding (Machinery Part: Testing, Working
Practice, Miscellaneous)

Glossary of Terms for Shipbuilding (Electric Part)
Small Ships” Schemes of Heat or Sweat Insulation for Pipes

Terminology and Definition of Output of Propulsion Machinery Installed
in Ships

Fittings of the Machinery of Ships to be Supplied by Manufacturers
Terminology of Pressure used in Ships

Sea Water Temperature for Designing Marine Heat Exchangers

Coiled Springs for Marine Machinery

Equipment and Adjusting Pressure of Escape Valves for Ship
Machinery

Application Standard for Use of Copper Pipes in Ships
Test Code of Propelling Machinery at Sea Trials

Shop Test Code for Marine AC Electric Overhead Travelling Cranes
in Engine Room

Standard of Machine Tools Facility in Ships
Size of Spare Part Boxes for Marine Use
Small Ships” Supply Standard for Hull INventory Articles

Hull Parts
Small Ships’ Rudder Carriers
Bollards
Cast Iron Dog Type Chain Cable Compressors
Cast Iron Deck End Rollers
Steel Plate Deck End Rollers

B-1



Hull Parts _(Continued)

Closed Chocks

Open Chocks

Mooring Pipes

Spindle Type Hand Steering Gears

Ships® Hand Steering Wheels

Chain Type Hand Steering Gears

Leading Blocks for Chain Type Hand Steering Gear
Fair-leads

Cast Steel Dog Type Chain Stoppers

Cast Steel Tongue Type Chain Cable Stoppers for Grade 2 Chain
Cable

Panama Chocks

Simple Type Bollards

Small Size Cast Iron Deck End Rollers

Small Size Steel Plate Deck End Rollers

Small Size Fairleads

Ships” Horizontal Rollers

Ships® Small Size Cast Steel Cable Compressors (Dog Type)
Ships® Small Size Stand Rollers

Cable Clenches

Fairleaders with Horizontal Rollers

Roller Tongue Type Chain Cable Stoppers for Grade 2 Chain Cable
Roller Dog Type Chain Cable Stoppers for Grade 2 Chain Cable
Double Type Cross Bitts for Tug Boats

Turnbuckles for Lumber Lashing

Chains for Lumber Lashing

Ships” Davits for General Use

Ships® Cranes for General Use

Ships” Cargo Hooks

Ships” Chains for General Use

Ships® Derrick Booms

Ships” Derrick Topping Brackets

Ships” Derrick Gooseneck Brackets
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Hull Parts (Continued)

Boom Rest Head Pieces

Ships” Light Load Derrick Topping Brackets
Ships”® Light Load Derrick Gooseneck Brackets
Snips” Light Load Derrick Booms

Hatch Cleats

Hatch Batten

Hatch Wedge

Ships” Manholes

Ships® Non-watertight Steel Doors

Ships”® Butterfly Nuts

Hatch Boards

Watertight Sliding Doors

Ships® Watertight Sliding Door Indicators
Fittings for Ships’ Weather-tight Steel Doors
Ships” Ullage Holes

Ships® Steel Weather-tight Doors

Hatch Locking Bars

Oiltight Hatch Covers

Ships® Steel Small Hatch Covers

Fittings of Ships® Steel Small Hatch Covers
Ships”® Ratchet Spanners

Simple Type Hatch Cleats

Marking of Hatch Boards

Marking of Hatchway Beams

Marine Small Size Manhole

Fittings for Small Ships® Weather-tight Steel Door
Covers for Tank Cleaning Holes

Small Ships” Steel Weather-tight Doors
Small Ships’ Non-Watertight Steel Doors
Ships”® Cabin Hollow Doors

Ships® Weather Hollow Doors

Ships® FRP Doors for Provisions Refrigerating Chamber
Ships” Bronze Side Scuttles
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Hull Parts (Continued)

Ships” Hinged Square Windows

Ships” Light Construction Non-opening Scuttles
Deck Lights

Mushroom Ventilators

Gooseneck Ventilators

Cowlhead Ventilators

Tempered Glasses for Ships’ Side Scuttles
Air Hatch Covers

Ships” Aluminum Alley Side Scuttles
Ships” Sliding Windows

Ships” Wall Ventilators

Ships” Flame Arresters

Ships” Wind Scooper for Slide Scuttle
(Wind Scoopers) Anti-Mosquito Gauze of Side Scuttle for Marine Use
Ships” Galley Windows

Ships” Non-Opening Rectangular Windows
Ships’® Extruded Aluminum Alloy Rectangular Windows
Ships”’ Footsteps

Ships” Steel Vertical Ladders

Steel Deck Ladders

Small Size Steel Accommodation Ladders
Ships”’ Wooden Handrail

Ships” Handrail Stanchions

Steel Wharf Ladders

Aluminum Alloy Wharf Ladders

Bulwark Ladders

Pilot Ladders

Panama Canal Pilot Platforms

Embarkation Ladders

Aluminum Alloy Accommodation Ladders
Ships” Mouth Pieces for Voice Tube
Mechanical Telegraphs
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Hull Parts (Continued)

Fittings for Steam Whistle
Lifeboats

Radial Type Boat Davit

ships™ Cross Bitts

Ships® Punkah-Louvre

Ships” Rice Boilers

Ships® Steam Water Boilers

Ships® Oil Burning Cooking Ranges
Hinged Caps of Sounding Pipes
Deck Pieces for Sounding Pipes
Pipe Head Caps

Pipe Head Spanners

Ships” Bottom Plugs

Ships” Drain Plugs

Deck and Bulkhead Pieces for Transmission Shaft

Ships® 5 kgf/cm’and 10 kgf/cm’Deck and Bulkhead Pieces for Pipe
Connection

Universal Joints of Transmission Shafts in Cargo Oil Tanks
Goose Neck Air Pipe Heads (Ball Float Type)

Scupper Fittings for Ships® Refrigerating Chambers
Gratings of Ships® Scupper Pipes

Ships” Cast Iron Pipe Sleeve Type Expansion Joints

Ships” Cast Steel Pipe Sleeve Type Expansion Joints
Self-closing Parallel Cook Heads for Short Sounding Pipe
self-closing Gate Valve Heads for Short Sounding pipe
Ships” Oil Suction Bellmouths

Ships” Steel Pipe Bands

Ships” U-Bolts for Steel Pipe

Bonnet Type Air Pipe Heads

Ships” Deck Stands for Controlling Valves

Remote Handling Fittings for Valves on Small Ships” Forepeak
Bulkhead

Remote Handling Fittings for Valves in Small Ships” Cargo Oil Tank
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Hull Parts (Continued)

Ships” Deck and Bulkhead Pieces for Small Size Copper Tubes
Ships” Foot Valves

Eronze Vertical Storm Valves

Cast Steel Vertical Storm Valves

Bronze Screw-down Vertical Storm Valve
Cast Steel Screw-down Vertical Storm Valves
Ships” Hand Piston Pumps

Hand Winches for Accommodation Ladders
Anchors

Cast Steel Anchor Chain Cables
Electrically Welded Anchor Chain Cables
Tools for Anchor Chain Cables

Buoy Shackles

Anchor Stoppers

Anchor Buoys

Anchor Stoppers (Small Size)

Rigging Screw

Chain Slings

Chain Stoppers

Small Size Chain Slings

Ships” Eye Plates

Ships” Ring Plates

Sunken Link Plates

Horn Cleats

Ships” Wire Rope Stay Eye Plates

Ships” Cargo Guy Cleats

Ships” Small Size Snatch Blocks

Ships” Sheaves

Ships” Steel Guy Blocks with Swivels for Fibre Rope
Lifeboats” Steel Blocks

Ships” Steel Cargo Blocks

Ships” Snatch Blocks

Ships” External Bound Blocks
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Hull Parts (Continued)
Ships”® Steel Blocks for Fibre Rope Guy
Ships” Steel Blocks for Signal Flags
ships' Internal-Bound Blocks
Ships” Steel Cargo Lifting Blocks for Topping Units
ships’ Cast Steel Cargo Blocks with Roller Bearings
Ships” Steel Plate Cargo Lifting Blocks with Roller Bearings
Ship’s Wire Reels
Ships” Steel Wire Sockets

Application Standard of Steel Wire Rope for Marine Use
Application Standard of Hemp Rope for Ship Use
Ship’s Wire Nippers for Topping Lifts

Ship’s Small Size Wire Reels

Application Standard of Steel Wire Rope for Small Ship
Application Standard of Hemp Rope for Small Ship
Fastening Method of Wire Ropes to Drum for Ship Use
Application Standard of Ships” Canvas

Ships” Hatch Beam Slings

Ships” Small Size Wire Nippers for Topping Lift
Ships” Small Size Steel Blocks

Ships” Fire Axes

Jacobs” Ladder

Ships” Clinometers

Ships” Bells

Ships® Toggle Pins

Ships” Chainlets

Ships” Ring of Chainlet

Ships” Eye Plates for Chainlet

Dredger’s Anchors

Dredger’s Sheaves for General Use

Dredger’s Discharge Pipes

Dredger’s Floaters
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Engine Parts
Shop Test Code for Marine Steam Turbines for Propelling Use
Water Cooled Four Cycle Marine Diesel Engines for Propelling Use
Marine Hot-Bulb Engines for Propelling Use

Shop Test Code for Marine Internal Combustion Engines for
Propelling Use

Water Cooled Spark Ignition Marine Engines for Propelling Use

Water Cooled Four Cycle Marine Diesel Engines for Electric Generator
Fuel Injector of Marine Small Diesel Engine

Fixing Parts of Ships” Small Propellers

Morison Furnaces for Marine Use

Size of Dry Combustion Cylindrical Boilers for Marine Use

Fire Bar for Marine Use

Forged Steel 20 kg/cm’Reflex Type Water Gauges with Cocks for
Marine Boilers

Forged Steel 20 kg/cm’Reflex Type Water Gauges with Valves for
Marine Boilers

Forged Steel 63 kg/cm’ Transparent Type Water Gauges with Valves
for Marine Boilers

Shop Test Code for Marine Centrifugal Oil Purifiers
Ships” Steam Cargo Winches

Marine DC Electric Cargo Winches

AC Electric Mooring Winches

Steam Mooring Winches

Hydraulic Mooring Winches

Steam Anchor Windlasses

DC Electric Anchor Windlasses

AC Electric Anchor Windlasses

Hydraulic Anchor Windlasses

Shop Test Code for Hydraulic Steering Gears for Ships

Shop Test Code for Oil Pressure Pumps of Hydraulic Steering Gears
for Ships

Ship’s Small Size Fuel Oil Heaters

Tachometers for Marine Engine

Application Standard of Pressure Gauges on Board

Standard for Thermometers Arrangement in Ship’s Machinery Space
Identification of Piping Systems for Marine Use
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Engine Parts (Continued)

Marine Turnbuckles with Eye Bolts
Pressure Gauge Boards for Marine Auxiliary Machines
Standard Velocity of Flow in pipes of ship Machinery

Application Standard of Gaskets and Packings to Piping System for
Marine Machinery

Marine Ventilation Dampers
Marine Can Water Filters
Distance Pieces for Ship’s Hull
Marine Duplex Oil Strainers
Marine Mud Boxes

Marine Rose Boxes of Steel Plate

Application for Wire Gauge of Oil Strainer for Marine Use
Marine Duplex Oil Strainers (H Type)

Marine Simplex Oil Strainers

Marine Thermometer Pickets

Marine 5 kgf/cm’Level Gauges with Valves

Marine Oil Level Gauges with Self Closing Valves

Marine 16 kg/cm’Water Gauges with Valve

Marine Flat Glass Oil Level Gauges

Marine Self Closing Valves for Oil Level Gauges

Marine Float Level Gauges

Marine Cylindrical Sight Glasses

Marine Steel Plate Hoppers

Marine Cast lron 5 kg/cm’Y Type Steam Strainers

Marine Cast Iron 10 kg/cm’Y Type Steam Strainers

Marine Cast Steel 40 kg/cm’Y Type Steam Strainers

Marine Small Size Water Strainers

Marine Small Size Duplex Oil Strainers

Marine Steel Plate Simplex Oil Strainers

Double Bottom Tank Float Gauges for Coastal Ships

Marine Tube Type Drain Silencers

Marine Slit Type Drain Silencers

Starting Air Reservoirs Made of Steel Plate for Marine Use
Starting Air Reservoirs Made of Steel Tube for Marine Use
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Engine Parts (Continued)

Gauges for Small Size Fuel Oil Tank

Application Standard for Marine Valves and Cocks

Marine Bronze 5 kg/cm’Globe Valves

Marine Bronze 5 kg/cm’Angle Valves

Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine

Bronze 16 kg/cm2 Globe Valves

Bronze 16

Cast
Cast
Cast
Cast
Cast
Cast
Cast
Cast
Cast
Cast
Cast
Cast
Cast
Cast
Cast
Cast

Iron
Iron
Iron
Iron
Iron
Iron

kg/cm’ Angle Valves
5 kg/cm’Globe Valves
5 kg/cm’Angle Valves

10 kg/cm’ Globe
10 kg/cm’Angle
16 kg/cm’ Globe
16 kg/cm’Angle

Valves
Valves
Valves
Valves

Steel 5 kg/cm2 Globe Valves

Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel
Steel

Malleable
Malleable
Malleable
Malleable

Forged Steel 40 kg/cm’Screwed Angle Valves
Forged Steel 40 kg/cm’Flanged Globe Valves
Forged Steel 40 kg/cm’Flanged Angle Valves

5 kg/cm’Angle Valves

20
20
30
30
40
40
10
10
Iron
Iron
Iron
Iron

kgf/cm’ Globe
kgf/cm’ Angle
kgf/cm’ Globe
kgf/cm’ Angle
kgf/cm’ Globe
kgf/cm’ Angle
kgf/cm’ Globe
kgf/cm’ Angle

5 kgf/cm’Globe Valves

5 kgf/cm’ Angle Valves

16 kgf/cm’Globe Valves

16 kgf/cm’Angle Valves
Forged Steel 40 kg/cm’Screwed Globe Valves

Cast Iron Hose Valves

Bronze Hose Valves

Valves
Valves
Valves
Valves
Valves
Valves
Valves
Valves

Hose Connections and Fittings

(Union
(Union
(Union
(Union

Bonnet Type)
Bonnet Type)
Bonnet Type)
Bonnet Type)

Forged Steel Screwed Globe Valves for Compressed Air
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Engine Parts (Continued)

Marine Forged Steel Screwed Angle Valves for Compressed Air
Marine Forged Steel Flanged Globe Valves for Compressed Air
Marine Forged Steel Flanged Angle Valves for Compressed Air
Marine Cast Steel Globe Valves for Compressed Air

Marine Forged Steel 100 kg/cm’Pressure Gauge @ obe Valves
Marine Bronze 20 kgf/cm’Pressure Gauge Cocks

Marine Bronze 5 kg/cm’Globe Valves (Union Bonnet Type)
Marine Bronze 5 kg/cm’Angle Valves (Union Bonnet Type)
Marine Bronze 16 kg/cm’Globe Valves (Union Bonnet Type)
Marine Bronze 16 kg/cm2 Angle Valves (Union Bonnet Type)
Marine Hull Cast Steel Angle Valves

Marine Bronze 5 kg/cm’Screw-Down Check Globe Valves
Marine Bronze 5 kg/cm2 Screw-Down Check Angle Valves
Marine Cast lIron 5 kg/cm’Screw-Down Check Globe Valves
Marine Cast lIron 5 kg/cm’Screw-Down Check Angle Valves
Marine Bronze 5 kg/cm’Lift Check Valves

Marine Cast lron 5 kg/cm’Lift Check Globe Valves

Marine Cast lron 5 kg/cm’Lift Check Angle Valves

Marine Hull Cast Steel Gate Valves

Marine Cast lron 5 kgf/cm2 Gate Valves

Marine Cast lron 10 kgf/cm’Gate Valves

Marine Hull Cast Steel Globe Valves

Marine Cast Steel 10 kgf/cm’Gate Valves

Marine Bronze 5 kg/cm’Rising Stem Type Gate Valves

Marine Bronze 10 kg/cm’Rising Stem Type Gate Valves
Marine Bronze 5 kgf/cm’Swing Check Valves

Marine Cast lron 5 kg/cm’Swing Check Valves

Marine Cast lron 10 kgf/cm’Swing Check Valves

Marine Cast Iron 10 kg/cm’Screw-Down Check Globe Valves
Marine Cast Iron 10 kg/cm’Screw-Down Check Angle Valves
Marine Cast lron 16 kg/cm’Screw-Down Check Globe Valves
Marine Cast lron 16 kg/cm’Screw-Down Check Angle Valves
Marine Brass 30 kg/cm’Stop Valves with Bite Joint(s)
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Engine Parts (Continued)

Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine

Marine

Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine
Marine

Bronze

5 kgf/cm* Flanged Cocks

Bronze 16 kfg/cm’Cocks
Bronze 2(! kgf/cm’Globe Valves

Bronze

20 kgf/cm’Angle Valves

Cocks with Locks
Cast lron 3 kg/cm2 Globe Valves

Cast iron 3 kg/cm2 Angle Valves

Bronze
Bronze

3 kg/cm’*Globe Valves
3 kg/cm*Angle Valves

Cast lron 3 kg/cm’Gate Valves

Cast lIron 5 kg/cm’Suction Manifold Valves

Cast lIron 5 kg/cm’Discharge Manifold Valves
Fuel Oil Tank Self-Closing Drain Valves

Fuel Oil Tank Emergency Shut-Off Valves

General Rules for Inspection of Marine Valves and Cocks

Cast Steel 30 kg/cm2 Flange Type Escape Valves

Forged
Bronze

Steel 30 kg/cm’Screw Escape Valves
5 kg/cm’ Screw-Down Check Globe Valves (Union Bonnet Type)

Bronze 5 kg/cm’Screw-Down Check Angle Valves (Union Bonnet Type)

Bronze
Bronze
Bronze
Bronze
Bronze
Bronze
Forced
Forged

16 kg/cm’ Screw-Down Check Globe Valves (Union Bonnet Type)
16 kg/cm’ Screw-Down Check Angle Valves (Union Bonnet Type)
5 kg/cm’Lift Check Globe Valves (Union Bonnet Type)

5 kg/cm’Lift Check Angle Valves (Union Bonnet Type)

16 kg/cm’Lift Check Globe Valves (Union Bonnet Type)

16 kg/cm’Lift Check Angle Valves (Union Bonnet Type)

Steel 20 kg/cm’Screwed Globe Valves (Union Bonnet Type)
Steel 20 kg/cm’Screwed Angle Valves (Union Bonnet Type)

Brass 30 kg/cm’Unions with Bite Joint(s) for Marine Use

Marine
Marine
Marine
Marine
Marine
Marine

10 kg/cm’Brazed Unions for Copper Tube

10 kg/cm2 Screwed Unions for Copper Tube
10 kg/cm’Welded Unions for Steel Pipe
10 kg/cm*Screwed Unions for Steel Pipe

20 kg/cm’Brazed Unions for Copper Pipe

20 kg/cm’Screwed Unions for Copper Pipe
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Engine Parts (Continued)

Marine 40 kg/cm’Welded Unions for Steel Pipe

Marine 40 kg/cm’Screwed Unions for Steel Pipe

Marine 100 kg>cm’welded Unions for Steel Pipe

Marine 100 kg/cm’Screwed Unions for Steel Pipe

Level Gears for Marine Use

Marine Universal Joints

Marine Transmission Shaft Joints

Marine Transmission Shaft Loose Joints

Bearings for Marine Transmission Shaft

Remote Shut-Off Devices for Marine Fuel Oil Tank Emergency Shut-Off Valves
Marine Cast Steel 10 kg/cm’Screw-Down Check Globe Valves
Marine Cast Steel 10 kg/cm’Screw-Down Check Angle Valves
Marine Cast Steel 20 kgf/cm’Screw-Down Check Globe Valves
Marine Cast Steel 20 kgf/cm’Screw-Down Check Angle Valves
Marine Cast Steel Angle Valves for Compressed Air

Marine Steel Gratings

Marine Steel Ladders and Steel Handrails

Spare Parts for the Machinery of Ships

Tools and Outfits for the Machinery of Ships

Engine Stores for Coastal Ships

Beam Grabs for Marine Use

Special Tools for the Machinery of Ships

Fat-to-Face Dimensions of Marine T Pieces with Flanges
Marine Silver Brazing 5 kgf/cm’Pipe Flanges

Basic Dimensions of Steel Flanges for Marine Exhaust Gas Pipe

Electric Parts

Method of Watertight Testing for Marine Electric Appliances

General Rules on the Temperature Test of Electric Lighting Fittings
(Incandescent Lamps) for Marine Use



Electric Parts (Continued)

Graphical Symbols for Electrical Apparatus (Power) for Marine Engineering
Drawings

Graphical Symbols for Electrical Apparatus (Lighting Fittings and
Accessories) for Marine Engineering Drawings

Graphical Symbols for Electrical Apparatus (Communication) for Marine
Engineering Drawings

Lead-Acid Marine Batteries

Lamp Holders for Marine Use

Glass Globes for Marine Electric Lights

Front Glasses for Marine Electric Lights

Glass Globes for Marine Indicator Lamps

Lenses for Marine Morse Signal Lamps

Marine Lamps

Recessed Type Ceiling Lights for Marine Use (Non-watertight Type)
Ceiling Lights for Marine Use (Non-watertight Type)

Cargo Lights

Boat Deck Lights

Pendant and Bracket Lights for Marine Use

Watertight Type Hand Lamps for Marine Use

Watertight Type Wall Lights for Marine Use

Floodlighting Projectors for Marine Use

Berth Lights for Marine Use

Chart Table Lights

Flameproof Ceiling Lights for Marine Use

Flameproof Bulkhead Lights for Marine Use

Explosion-Proof Flash Lights for Marine Use (Dry Battery Type)
Hand Lamps for Marine Use (Non-watertight Type)

Portable Lamps (Simple Type) for Marine Use

Pendant Lights (Simple Type) for Marine Use

Cargo Lights (Simple Type)

Ballast for Fluorescent Lamp for Marine Use

Fluorescent Table Lamps for Marine Use

Fluorescent Wall Lights for Marine Use (Non-watertight Type)
Fluorescent Ceiling Lights for Marine Use (Non-watertight Type)
Fluorescent Ceiling Lights for Marine Use (Watertight Type)
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Electric Parts (Continued)

Fluorescent Berth Lights with Spare Light for Marine Use
Watertight Type Passage Lights for Marine Use

Special Type Cargo Lights

Reflector Lamp Type Flood Lights for Marine Use

Special Type Cargo Lights

Reflector Lamp Type Flood Lights for Marine Use

high Pressure Mercury Vapour Lamp Type Flood Lights for Marine Use
Morse Signal Lamps for Marine Use

Keys for Morse Signal Lamps for Marine Use

Navigation Light Indicators

Call Bell Indicators for Marine Use

Daylight Signalling Lamps for Marine Use

Portable Daylight Signalling Lamps for Marine Use

Suez Canal Signalling Lamps

Navigation Light Indicators (Simple Type)

Search Lights for Marine Use

Watertight Type Electric Bells for Marine Use

Marine Electric Buzzers

Push Buttons for Marine Use

Electronic Horns for Marine Use

Electric Propeller Shaft Tachometers for Marine Use
Electric Rudder Angle Indicators

Electric Telegraphs for Marine Use

Small Size Electric Engine Telegraphs

General Rules of Radio Telegraph for Ships

Testing Methods of Radio Telegraph for Ships

Marine Watertight Cable Glands (for Electric Appliances)
Marine Cable Glands for Bulkhead and Deck

Electric Cable Clips for Marine Use

Electric Cable Hangers and Saddles for Marine Use
Protective Rubber-like Sheaths of Portable Cord for Marine Use
Small Size Terminals for Marine Use

Electric Terminal Blocks for Marine Use

Crimp Terminal Boards for Marine Use
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Electric Parts (Continued)

Watertight Type Joint Boxes for Marine Use

Joint Boxes for Marine Use (Non-watertight Type)
Distribution Boards (Fuse Type) for Marine Use
Section Boards (Fuse Type) for Marine Use

Shore Connection Boxes for Marine Use

Simple Type Distribution Boards for Marine Use
Simple Type Section Boards for Marine Use
Distribution Boards with Circuit Breakers for Marine Use
Section Boards with Circuit Breakers for Marine Use
Shore Connection Boxes (Small Type) for Marine Use
Non Watertight Type Plugs for Maine Use

Watertight Type Plugs for Marine Use

Watertight Type Receptacles for Marine Use
Non-Watertight Type Receptacles for Marine Use
Non-Watertight Type Snap Switches for Marine Use
Watertight Type Small Switches for Marine Use
Small Toggle Switches for Marine Use

Unit Switches for Marine Use

Rotary Switches for Marine Use

Control Switches for Marine Flameproof Light
Dimmers for Marine Lamps

Dimmers for Marine Instrument Illumination
Magnetic Compasses for Marine Use
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APPENDIX C

MATERIAL STANDARDS

1S-SO Common Part (A, B and C Type Code)
1S-SO Hull Part (Type-D Code)

I1S-SO Machinery Part (Type-D Code)

1S-SO Electrical Part (Type-D Code)

ENGINEERING STANDARDS

IS-SOT Application of Standard of Materials (in direct
correspondence to 1S-SO Material Standards
Numbering system)

IS-SOT - A Design Standard (General Facility and Work Plan)

IS-SOT - B Work Standard (Production Engineering Standards)



LIST OF 1S-80

COMMON _PART

(A, B AND C - TYPE CODE)

C-1



IS-SO No.

NAME

00TXXXX PIPE (STEEL)

002XXXX PIPE (NON-FERROUS)

0030XXX | VALVE (FC)

BO3TXXX ! VALVE (FC/RUBBER LINING

0032XXX VALVE (BC)

0033XXX VALVE (SF)

0034XXX VALVE (SC/BC TRIM)

0035XXX VALVE (SC/SUS TRIM)

0040XXX SHIP SIDE VALVE (SC)

0041XXX SHIP SIDE VALVE (SC/RUBBER LINING)
0042XXX SHIP SIDE VALVE (BC)

0045XXX SPECIAL VALVE (JIS TYPE)

0048XXX SAFETY VALVE (FOR C/0 PIPE ETC.)
0051 XXX LEVEL CONTROL VALVE

0052XXX FLOW CONTROL VALVE

0059XXX OTHER VALVES AND COCKS

0060XXX FLANGES (SS)

0061XXX FLANGES (SF)

0063XXX FLANGES (CR-MO)

0064XXX FLANGES (FOR COPPER PIPE)
0065XXX FLANGES (FOR COPPER ALLOY PIPE)
0066XXX FLANGES (FOR PLASTIC PIPE)
0067XXX FLANGES (FOR HYDRAULIC PIPE)
0069XXX FLANGES (OTHERS)

0070XXX PIPE PENETRATION PIECES

0071XXX ELBOW, TEE, BACKING RING (BUTT TYPE)




-y

15-50 NO.

NAME

——ne @ et {f - o e

0072XXY. REDUCING TEC. REZ:CER (BUTT TYPE)

0073XXX SOCKET. ELBOM, TEE, ETC. FOR STEEL PIPE
| 007&xxx | ELBUW, TEE, SOCKET, ETC. (NON-FERROUS)
T 0075% | GHION JOINTS

0076XXX ELBOW, TEE, REDUCER FOR POLIVINYL PIPE

0077XXX FLANGE TYPE BEND PIECE, TEE, REDUCER

0078KXX BOSS, PLUG, NIPPLE

0079XXX OTHER PIPE PIECES

0080XXX EXPANSION JOINTS

0081XXX DRAIN TRAPS

0082XXX STRAINERS AND FILTERS

0083XXX MISC. PIPE FITTINGS (GROUP-1)

0084XXX GASKETS

0085XXX OTHER PACKINGS

0086XXX MISC. PIPE FITTINGS (GROUP-2)

0087XXX PIPE BANDS

0088XXX U-BOLTS, PIPE SUPPORT FITTINGS

009XXXX BOLT, NUT AND WASHER

00051XX HINGES, BUTTERFLY NUT

00052XX EYE, RING PLATE, CLEATS

00053XX WIRE SOCKET, CLIP

00054XX SHACKLE, THIMBLE

00055XX TURNBUCKLE, RIGGING SCREW

00056XX MACHINE SCREW, SET SCREW

00057XX WOOD SCREW, TAPPING SCREW, NAILS

00058XX SPIRIT PIN, TAPER PIN, TOGGLE PIN

K
w




1S-S0 NHO. NAME

00059%% MISCELLANEOUS WIRE FITTINGS
0006XXX EXTENSION GEARS FOR VALVE REMOTE HAND
0007y, | WIRE CLOTH, STEEL WIRE, ETC.
00085, | INSULATION MATERIAL

0009XXX WIRE AND OTHER PARTS
00001XX LADDER

00002%X VERTICAL LADDER

00003XX STEP, HANDLE

00004XX STEEL DOOR

00005XX ACCESSORY OF STEEL DOOR
00006XX VENTILATION

00007XX MANHOLE AND MANHOLE COVER
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LIST OF 1S-SO

HULL PART
(TYPE - D CODE)
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1S-S0 NO.

NAME

214XXXX WOODEN CONSTRUCTION PARTS, OTHERS
221XXXX FLOORING

226XXKX MISC. MATERIAL

232 XXX ANODE_FOR_CATHODIC PROTECTION
242X XX STEERING GEAR

243XXXX NAVIGATION OUTFITS

284X XXX INTERNAL COMMUNICATION

245X XXX INSTRUMENT OF NAVIGATION

246 XXXX INSTRUMENT OF SIGNAL

252X XXX ANCHOR, CHAIN CABLE

253XXXX ANCHORING

254X XXX MOORING OUTFITS

262X XXX MAST, POST

263X XXX BOOM

264XXXX BLOCK

265X XXX CARGO GEAR

266XXXX SPECIAL CARGO GEAR

268X XXX HATCH COVER

272XXXX LIFE SAVING APPLIANCE

273XXXX TRAFFIC OUTFITTING

274XXXX HATCH COVER, MANHOLE AND DOOR
275XXXX MISC. DAVIT

276XXXX AWNING, HANDRAIL

27TXXXX MISC. FITTINGS

282XXXX LIGHTING

283XXXX VENTILATION AND AIR-CONDITIONING




15-S0 NO.

NAME

284XXXX VENTILATION FOK CARGO HOLD AND C.0. TANK
285X XXX VENTILATION FOR PUMP ROOM AND OTHER
| 2300y MISC. FITTINGS FOR HULL PIPING
Y PUMPING
295X XXX DRINKING, SANITARY, AND SCUPPER
296XXXX STEM AND EXHAUST PIPING
297XXXX HYDRAULIC PIPE
298X XXX FIRE FIGHTING SYSTEM
313XXXX CARGO OIL AND BALLAST HANDLING
314XXXX DISTANCE PIECE FOR CARGO OIL HANDLING
315XXXX FITTING FOR CARGO AND BALLAST PIPING
321XXXX MATERIAL OF REMOTE CONTROL FOR C/G, BALLAST
322XXXX FITTING OF REMOTE CONTROL FOR C/0, BALLAST
331XXXX REF. PROV. CHAMBER, MATERIAL
332XXXX PROV. CHAMBER
333XXXX REF. CARGO HOLD, MATERIAL
334XXXX JOINER WORK, MATERIAL
342XXXX JOINER WORK, FITTING
3521XXX BED, WARDROBE, CHEST, DESK
3522XXX TABLE
3523XXX CASE, RACK, LOCKER
3524 XXX CHART TABLE
3525XXX SHELF
3526XXX CHAIR
3527XXX SOFA
3529XXX OTHER




1S-50 NO.

NAME

e e—— e it g, e ey

353XXXX COMMISSARY OUTFIT
3541XXX BATH. CLOSET, BASIN
T MIKKGh, LOCKER, TOILET CABINET
35640% TRONING TABLE, RINSING TUB
3545XXX CONSULTATION SEAT, STERILIZER TABLE
3546XXX WATER CLOSET UNIT, BASIN PANEL
3549X XX OTHER
3551XXX MATTRESS, PILLOW, CURTAIN
3552XXX TABLE CLOTH, CARPET
3553XXX SPECIAL EQUIPMENT
35541XX LOCK
35542XX LATCH
35543XX FITTINGS FOR DOOR
35544XX HARDWARE FOR FURNITURE
35545XX FURNISHING
35546XX HARDWARE FOR SANITARY EQUIPMENT
35547XX NAME PLATE, LABELING
35549XX OTHER
3561XXX WEATHER DOOR
3562XXX JOINER DOOR
3563XXX STAIR WAY
3564XXX SHELVES FOR STORE
3569XXX OTHERS
372XXXX MISCELLANEOUS
3731 XXX BOSUN'S AND CARPENTER STORE INVENTORY
FRAMES, BOX

3732XXX
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IS-50 NO.

NAME

3733XXX

JACOB LADDEF

3735XXX

WINDSCOOP, INSECT SCREEN

W




LIST OF 15-80

MACHINERY PART

(TYPE - D CODE)
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1S-50 HO. | NAME

B XXXYX MAIN ENGINE AND ACCESSORY
B2XXXXX BOILER

43INKAKA i SHAFTING AND PROPELLER

431X i SHAFT, PROPELLER

432XXXX BEARINGS

433XXXX STERN BEARINGS

434%X%% OTHERS (SHAFTING)

44XXXXX AUXILIARY MACHINERIES

45XXXXX FUNNEL, UPTAKE AND DRAFT TRUNK
A51XXXX FUNNEL, UPTAKE AND DRAFT TRUNK COMMON
452XXXX FUNNEL

853XXXX UPTAKE

454XXXX M/E EXHAUST GAS PIPING

455XXXX DRAFT TRUNK

B6XXXXX PIPE FITTINGS

462XXXX MATERIALS FOR PIPING

463XXXX PIPE FITTINGS, SUPPORT, ETC.
B6TXXXX PIPE FITTINGS, STERILIZER, ETC.
468XXXX PIPE FITTINGS, EQUIPMENT
469XXXX PIPE FITTINGS, MISCELLANEOUS
47XXXXX INSTRUMENTATION

AT1XXXX GAUGES, GROUP-1

872XXXX GAUGES, GROUP-2

A473XXXX CONTROL ROOM

ABXXXXX MISCELLANEOUS EQUIPMENT
A81XXXX TANKS




1S-SO NO. NAME

4819XX. TANE FITTINGS

482XXXY VENTILATION TRUNK

483x¥xn | FLOOR, GRATING, LADDER
484XXr3 | GENERAL TOOLS AND OUTFITS
A85XXYX INSULATION

B86XXXX STORE AND WORK SHOP
489XXYX MISCELLANEQUS OUTFITS
491XXXX MATERIAL FOR FITTING WORK

C-12




LIST OF 1S-S0

ELECTRICAL PART

(TYPE - D CODE)
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1S-S0 NO. NAME

531XXXX INCANDESCENT LIGHT
532XXXX FLUORESCENT LIGHT
533XXXX | PROJECTOR, CARGO LIGHT
|
536XXXX SIGNAL LIGHT
537XXXX EXPLOSION PROOF LIGHT
5A8XXXX MOTOR SIREN, BELL, PRESSURE SWITCH, ETC.
552X XXX POWER DISTRIBUTION AND ELECT. APPLIANCE
5721XXX CABLE INSTALLATION MATERIAL
5722XXX CABLE RACK
5723XXX CABLE COAMING
5724XXX CABLE GLAND
5726XXX CABLE BAND
5727XXX CABLE CONDUIT
5728XXX MOUNTING BASE
5732XXX NAME PLATE
5733XXX APPLIANCE COVER
5736XXX PROTECTION BOX FOR ELECTRIC APPLIANCE
5739XXX OTHER ELECTRIC MATERIAL




LIST OF 1S-S0T

APPLICATION STANDARD

OF

MATERIALS
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1S-SOT NO. NAME
001XXXX PIPE

003XXXX VALVE

00BXXXX FLANGE

007XXXX PIPE PIECES

DOBXXXX PIPE FITTINGS

009XXXX BOLT,NUT AND WASHER

D001XXX STEEL FITTING

0005XXX BASIC FITTING GEARS

0006XXX TRANSMISSION GEARS FOR REMOTE HANDLING
00004XX STEEL DOOR

00006XX VENTILATOR

00007XX MANHOLE COVER

24XXXXX NAVIGATION, INTERNAL COMMUNICATION
25XXXXX MOORING

26XXXXX MAST, CARGO HANDLING, HATCH COVER
27XXXXX OTHER OUT FITTING

28XXXXX LIGHTING, VENTILATION

29XXXXX PIPE FITTING

31XXXXX CARGO OIL AND BALLAST PIPE

32XXXXX CARGO OIL AND BALLAST PIPE, REMOTE CONT.
36XXXXX DECK MACHINERY

37XXXXX MISC. (HULL PARTS FITTING)
A3XXXXX SHAFTING AND PROPELLER

B5XXXXX FUNNEL, UPTAKE AND DRAFT TRUNK
BEXXXXX PIPE FITTINGS

A7XXXXX INSTRUMENTATION

A8XXXXX MISCELLANEQUS EQUIPMENT (ENGINE)
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LIST OF 1S-SOT-A

DESIGN STANDARD

GENERAL FACILITY AND WORK PLAN
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IS-SOT NO.

RAME

ATIXXXX DESIGN GENERAL SYMBOL, CODE ETC.

A13XXXX DESIGN GENERAL TEST PROCEDURE

AL5XXXX DESIGK GENERAL DRAWING PRACTICE

RI6XXX) DESIGN GENERAL BASIC ITEMS -
A17XXXX DESIGN GENERAL PROGRAM APPLICATION

A18XXXX DESIGN -GENERAL ENGINEERING ADMINIST.

AT9XXXX DESIGN GENERAL OTHERS

A21XXXX BASIC DESIGN

A220XXX HULL STRUCTURAL DESIGN (GENERAL)

A221XXX HULL STRUCTURE MATERIAL APPLICATION

A222XXX HULL STRUCTURE COMMON ITEMS

A223XXX HULL STRUCTURE HOLD CONST

A224XXX HULL STRUCTURE E/R. P/R CONST.

A225XXX HULL STRUCTURE BOW CONST.

A226XXX HULL STRUCTURE STERN CONST.

A227XXX HULL STRUCTURE SUPERSTRUCTURE

A228XXX HULL STRUCTURE REDDER & STERN FRAME

A229XXX HULL STRUCTURE OTHERS

A231XXX HULL FITTING DESIGN, GENERAL

A232XXX HULL FITTING DESIGN, OUTFIT.

A2320XX HULL OUTFITTING GENERAL

A2321XX HULL OUTFITTING STEERING & NAVIGATION SYSTEM
A2322XX HULL OUTFITTING MOORING

A2323XX HULL OUTFITTING CARGO HANDLING

A2324XX HULL OUTFITTING HATCH COVER

A2325XX HULL OUTFITTTNG TRAFFIC ARRANGEMENT & OPENING
A2326XX HULL OUTFITTING LIFE SAVING

A2327XX HULL QUTFIT. MISC. FITTING




NAME

A2328XX HULL OUTFITTING LIGHTING & VENTILATION
A2329XX HULL OUTFITTING OTHERS

A2330XX HULL FITTING DESIGN, PIPING GENERAL
A2331XX HULL PIPING PUMPING

A2332XX HULL PIPING FEEDWATER & SCUPPER PIPING
A2333XX HULL PIPING STEAM & EXHAUST PIPING
A2334XX HULL PIPING HYDROPIPE, REMOCON PIPE
A2335XX HULL PIPING FIRE FIGHTING

A2336XX HULL PIPING VENTILATION

A2337XX HULL PIPING CARGD OIL PIPE, BALLAST PIPE
A2338XX HULL PIPING VENT PIPE & INERT GAS SYSTEM
A2340XX HULL FITTING JOINER WORK GENERAL
A2341XX JOINER WORK ACCOMMODATION ARRANGMENT
A2342XX JOINER WORK FURNITURE

A2343XX JOINER WORK CABIN CONSTRUCTION

A2344XX JOINER WORK LIGHTING

A2345XX JOINER WORK EQUIPMENT & NAME PLATE
A2346XX JOINER WORK NOISE & VIBRATION

A2347XX JOINER WORK PROUISION STORE & REF.
A2348XX JOINER WORK DOOR & STAIR WAT.

A2349XX JOINER WORK WOODEN CONST.

A2356XX DECK MACHINERIES REF. SYSTEM

A236XXX INVENTORY OUTFITTING & SPARE PARTS
A2370XX HULL FITTING CABIN CONSTRUCTION GENERAL
A2371XX CABIN CONSTRUCTION CORRIDOR WALL
A2372XX CABIN CONSTRUCTION WALL/CABIN TO CABIN
A2373XX CARIN CONSTRUCTION CORRIDOR 1 INTNG WALL
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1S-S0T No.

NAME

A2374XX CABIN CONSTRUCTIOK CABIN LINING WALL
A2375XX CABIN CONSTRUCTION CEILING LINING WALL
R2376XX CABIK COMSTRUCTION FLOORING, INSULATION
R2377%5 CABIN CONSTRUCTION REF. PROVCHAMBER
A2378XX CABIN CONSTRUCTION DOOR, STAIRWAY

A2379XX CABIN CONSTRUCTION CARGO HOLD WOOD. WORK
A241XXX MACHINE FITTING DESIGN GENERAL

A242XXX MACHINE FITTING MAIN ENGINE

A243XXX MACHINE FITTING BOILER

A284XXX MACHINE FITTING SHAFT PROPELLER

A245XXX MACHINE FITTING AUX. MACHINERIES

A246XXX MACHINE FITTING FUNNEL, UPTAKE DRAFT TRUNK
A28TXXX MACHINE FITTING PIPING

A288XXX MACHINE FITTING MISC. FITTING

A249XXX MACHINE FITTING OTHERS

A251XXX ELECT. FITTING DESIGN, COMMON ITEMS
A252XXX ELECT. FITTING DESIGN, POWER SOURCE
A253XXX ELECT. FITTING DESIGN, LIGHTING

A254XXX ELECT. FITTING DESIGN, INTERIOR COMMUNI./NAV
A255XXX ELECT. FITTING DESIGN, RADIO

A256XXX ELECT. FITTING DESIGN, AUTOMATIC/REMOCON SYSTEM
A257XXX ELECT. FITTING DESIGN, FITTING WORK
A259XXX ELECT. FITTING DISIGN, OTHERS

A261XXX AUTO/REMOCON DESIGN

A2BOXXX WELD. SURFACE TREATMENT, PAINT, (WELD)

~ N
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1S-SOT No.

NAME

A281XXX WELD. SURFACE TREATMENT, PAINT (S'TREAT)
A282XXX WELD. SURFACE TREATMENT, PAINT (PAINT)
A283XXX WELD. SURFACE TREATMENT PAINT (CATHODIC PRO.)
A29XXXX MISC. DESIGH

A3L1XXX HULL PRODUC. ENG. DESIGN, GENERAL

A312XXX HULL PRODUC. ENG. DESIGN, STRENGTH DESIGN
A313XXX HULL PRODUC. ENG. DESIGN, DETAIL DESIGN
A314XXX HULL PRODUC. ENG. DESIGN, PRODUCTION ENG.
A315XXX HULL PRODUC. ENG. DESIGN, HULLPART PLAN
A316XXX HULL PRODUC. ENG. DESIGN, STAGE PLAN

A321XXX HULL FITTING PRODUC. DESIGN, COMMON ITEMS
A322XXX HULL FITTING PRODUC. DESIGN, OUTFITTING
A323XXX HULL FITTING PRODUC. DESIGN, PIPING

A324XXX HULL FITTING PRODUC. DESIGN, WOODEN WORK
A325XXX HULL FITTING PRODUC. DESIGN, VENT. AIR-CON
A326XXX HULL FITTING PRODUC. DESIGN, DECK MACHINERIES
A327XXX HULL FITTING DESIGN, WELD. OTHERS

A33XXXX MACHINERY PRODUCTION DESIGN

A347XXX ELECT. FITTING PRODUC. DESIGN, FITTING WORK
A360XXX PRODUC. DESIGN, GENERAL

pRNAN
[

A

U

C. DESIGN, PIPE FITTING PIECE
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A362XXX

PROD. DESIGN, PIPE FABERICATION
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A39XXXX | MISC. PRODUCTION DESIGN
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APPENDIX D

EXAMPLES OF IHI STANDARDS - SOT A221XXX

HULL STRUCTURE MATERIAL APPLICATION

NOTE: The standards contained in this section
are included for instructional purposes
only. Some are more recent versions of
the ones listed on the following page,
which 1s from the detailed index. No
attempt, however, has been made to
obtain the most recent revision of any
standard.
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LIST OF 1S-SOT-B

WORK _STANDARD
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1S-SOT No. NAME

BO1XXXX WORKING STANDARD FOR HULL CONSTRUCTION
BIXXXXX WORKING STANDARD FOR HULL OUTFITTING
B2XXXXX | WORKING STANDARD FOR JOINER WORK
B3XXXXX | WORKING STANDARD FOR MACHINERY FITTING
B4XXXXX WORKING STANDARD FOR ELECTRIC FITTING
B5XXXXX WORKING STANDARD FOR PIPING

B6XXXXX WORKING STANDARD FOR PAINTING

B61XXXX WORKING STANDARD FOR PAINTING (GENERAL)
B62XXXX WORKING STANDARD FOR PAINTING (SURFACE CLEAN)
B63XXXX WORKING STANDARD FOR PAINTING (PAINTING)
B69XXXX WORKING STANDARD FOR PAINTING (OTHER)
B7XXXXX WORKING STANDARD FOR REPAIR

BIXXXXX WORKING STANDARD FOR OTHER

C-24




APPENDIX E

EXAMPLES OF IHI STANDARDS - SOT BSXXXXX

1. Extract from the detailed index for
Group B5XXXXX - Working Standard for
Piping

2. Example standard SOT B552001 - Standard
Procedure for Inside Finishing of Pipe

NOTE: The material in this index is presented
for instructional purposes only.



VOREING STANDARD FOR PIPING

IS-ND

T t 1 1 E

DATE

*77-07 P 2
SOT-BOHXXXXX
OTY PMEKS

B51100!

m
o
[
[gma ]
Py
>

BE110C3
B511004

B51200!
2512002

B520001

£521003
B521004
B52100%
B521006

B521007

Quatity Contip! Standasd
For Cutting Length Of
Siee! Pibe

Quality Contro! Standard
For Cutting Surface Of
Steet Pipe

Quality Conteol Standard
Foi Cutting AnBle Ot Steel
Pibe

Quatity Conito!l Standard
For Cutting Groove Of
Steel PibPe

Standard Of Marking And
Cutting Piocedute for PiDe

Stendatg Proceduse For
Pibe Coastes

Allowance for Fitting Of
Dressér Joint

Cuality Conttol Standard.’
for El1sPticity Ot Cold
Bending Pibe -

Quality Conttol Standasd
for Thickness Decrease-
Rate 01 Cold Bending Pibe

Quality Control Standatd
For Elongation Of Steetl
Pipe By Cgld Bending

Qua!lity Contiol Standard
For Wrinkle Di Steel PibDe
By Cold Bending

Quality Contiol Standard
For Swel! D! Steel Pibe By
Cold Bending

Quality Contan! Standard
For Scratch Di Steel Pibe
By Cold Bending

Quality Control Standatd
For Bending AnBle Of Steel
Pipe By Cold Bendind

E-1
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GATE 77-07 P 3
SOT-BHXXXXX
QTY RMKS

R Qn\G STM. ARD FDR P]PiNG *

$22001

B53100!

E531002

ES310C4A

2531505

B531006

{a9)
e
w
ot
(o)
(&)
~

8531908

8532001

8532002

£532003

B532004

B532005
E532006

B532007

Standard Bf Bending
Frocedure For ®iDe

Guality Control Stend2rd
Tpr Telerance 6f Euit
Welded Joint

Neatity Centtol Standerd
fcr Gab Of Bull MWwelded
Joing

Guality Control Stangarg
Fot Aagle DI Pibes Flange
Assembty

Quality Contto! Standard
For Rl'i18amenl Of Flange
Boit Hole

Quality Conttol Standard
For Assemdly Length

Quality Centiol Standard
for Assemply Of Branch-
Pide -

Quality Cﬁntxo! Standato
for Cleatance Between PibDe
And Sleeve

Standatd Df Assembly
Pipcedute tor Butl “blded
Joint

Standard Procedure For
Steel Flange Joint
Assembly

Standard Procedure For
Stee!l Branch PiPe Assembly

Standatd Di Assembly
Pioceduvie o1 High-
Pressute PiDe

Standard Df Assembdly
Piocedute For Pvc Pibe

Standatd 01 Assembly
Piocedure For Model PiDe

Standard Procedure for
Consttruction Of Mogel

E-2
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wWIEEING

STANDARD FOR PIPING

DATE

*77-07 P 4
SOT-B5XXXXX

| S=ND T 4+ 7T L F OTY RMKS

B541001 Guality Control Standard 2
For Under—cut DI Welded
Part

25231002 Ouality Contrel Standard 9
For Fisn-scale D Welded
Bead

554}003 Quality Contiol Saaﬂdai(‘} 3
Fer Thickness
Reintorcement Gf Velded
Bead .

B542001 Standard Of Butt Welding 6
Piogcedure Fot HiBh—
Pressute Pibe

B54200¢2 Standatrd Piocedute Tor Arc 10
Welding Of Steel Pipe

2842011 Standard Of Brazing 7 .
Procedure For CoPPer PiPe
& Brass £astinB Flante

8542017 Standard Of Brazing 7
D:scedu:e For Al-bisass
Pibe & Bronze Casting
FlanBe

8542013 Standatd DY Brazing 7 .
Procedure Fpr Cy—ni Pibe &
Bionze Castink Flanke

2542014 Standard Procedure For 8
Assembiy And Soidering Di
Non—fertous Pibe

3542021 Standard D! Tig—-weldin® 4
Procedure Yor Cobber Pide
3 Brass Casting Flange

B542022 Standatd Of Tig-welding 4 -
Procedute Fot CoPPet Pibe -
& Sieel Flante

8542023 Standard Of Tig—welding 4 -
Propcedure Fpr Al-brass
Fribe & Steel Flange

£542024 Standaid Of Tig-welding q
Procedure For Cu—nt PibPe &
Stee! Flange

E-3



DATE 17-07 p 5
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WARR LR DQTANUAMRDY T UR T I I NNU d QUITS DA LA
1N T t+ T i £ NTY Duve
f D INU i V i L T @ ot nrin D
B%42025 Standard Procedure Fpor Tig 5 .
Welding Of Non—tferrous
Pipe
542026 Stzrgard Of Tit Welding g v
Procedure for Steel Pipe
£542031 Standard Procedure For Co2 9
Ate Welding Of Steel Pibe
B542091 Cuzlity Control Standatd 2
for Preheat Of Steel Pide
nLELINAND Niealitv Prntonl Cianta,d £ b T
paJdiuvys NGatilJ Longior ovdhiggaig 3
Fot Warp Di Flanke Suriace
B551003 Quality Conirol Standard 3
For Wz1p Df Pibpe Alte:
Brancn PiPe Welding
8552001 Standaté Procedure Fou 5 s
Iaside finishiching Of
PiDe
552002 Stangard Procedure for 3
Face finishing Of Flange
B561003 Quality Control Standaxd - 3 -
for Galvanizing PiDe
E562002 Standard Dt PiDe Surface 10
PieParation Belere
Painting
B572001 Standarg Of Hydrptest!ing 3
Procedute For GroubP-1 Pibe
8592001 Maintenance And InsPeclion 4
- Standaid For PiDebndet
8592002 Standard Procedure For ) 8
Paliet Woiks
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T 1be
.. v, Lomtrgt Stangard
for Zotrarg Surtface Of
Sveet PiDe

Cua!ity Controi Standard
For o Tutteng Antle Of Steel

Cuziiiy Conitol Siandaigd
Toar Cutting Groove Of
Sieei FiPe

Céandasd N ,QIL;hg AnAd
Q1010610 vi Viaimiue Auv
Cutiing Procedute For Pipe
Stendard onceduxe Fot
PiPe Coaste

Allgwance for Fitting Of
Dresseér Joint

Quality Conttol Standard-
For EltiPticity Ot Cold
Bending Pibe -

Quality Conirol Siandaid
For Thickness Decrease=
Rate 01 Cold Bendin® Pibe

Quality Control Standatd
For Etongation Of Steel
Pipe By Cold Bending

Quality Contiol Standatd
For Wirinkie Dt Steel Pibpe
By Cold Bending

Quality Contepl Standard
For Sweil Of Sieei PiPe BY

Coid Bending

Quality Contiol Standard
-+ Crratrh NI Qtonl PiDp
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Quality Control Standatd

For RBending ArRle Of Steel
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Reco001 Stlarsatg -f DLrdiInd
Prrriiore oo Tl
""" ' T - Stardarg
N Toataty Ceontic Stardoed
Ter Cor Gy ettt watlded
Mt
B2 idush Guztity fornitof Stangard
For Awsln 0f Pipes Flange
Assenbly
66351009 Qeaiisy Cortio! Standard
Fat F‘:Eﬁmenl Cf Flange
Boit Hole
RE31006 Quality Control Standatd

For Assemdly Lensgth

£5314657 Quztity Ccaliol Standard
For Assemtly Of Branch—
Pipe -

85319208 Quality Contto! Standard
For Clearance Between PiDe
And Sleeve

85532001 Stangdard Of Assembly
Piccedure For Butt Welded
Joint

28532002 Standatd Procedure For
Stee! Flange Joint
Assembly

E5H32003 Standaid Procedute For
Steel Branch PiPe Assembly

B532004 Standard Of Assembly

Proceduste For High~
Pressute Pibe

532005 Standard Df Assembly
Piocedure For Pvc PibPe

EHo2000 Standatd 01 Acsembly
Procedure for Model Pibe
£E532007 Standatd Procedure fot

Construztion Of Medel PiDe
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STANDARD FOR PIPING

T4

7t f

DATE

*77-07 P

SOT-RHXXXXX

OTY RMKS

541003

BS42001

8542013

542014

8542021

8542022

8542023

8542024

L)

&

Gyalily Contro! Stangdard
Tor Under—tut D1 Welded

Part

Guality Contre! Standard
For Fisn—scale Of Wwelded
Bead

Quality Conttol Standatd
Fer Thickness
Rentzicoment GF VWelded
Bead -

Standard Of Butlt ﬁkldinz
Procedure For High-
Pressute Pibe .
Standard Procedure For Arc
Welding Of Steel PiPe

Standard Of Brazing
Procedure For CoPPer PiPe
& Brass Casting Fiante

Standard 0! Brazing
Procedute For Al—-brass
Pipe & Bronze Casling
FlanBe

Standard Of Brazing
Piocedute For Cu—ni PiPe &
Bironze Casting Flange

S1andatd Piocedure Fot
Assemb!y Ang Soldering Of
Non—fertous PibDe

Standard DY Tig—weldind
Procedute For CoPPer PiPe
3 Brass Castin® Flangg

Standard Of Tig-weldind
Procedute For CoPPet PibPe
3 Steel Flange =

Standard Df Tig—welding
Procedute For Al-bdrass
PiDe & Steel Flanke

Standatd Of Tig-weldint

Piocedute For Cu-ni Pipe &

Stee! Flange
E-7
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WOTh NG STANDARD FOR PIPING
0 Y

Standard Procedure For Tid.
Veitdong Ul Non-ferrous

o
o
N
ro
(o]
%}
(3 )

Pibe
EH420% Stargarg Of Ti18 Welding
Piocedure For Steel Pipe
5542031 Standatd Procedute For Co?2
Arge Welding O Steel Pibe

Suzlity Control Standaid
For Preheat Of Steel PiPe

B551002 Quatrty Contt
For Waidp Of I

B551003 Quality Control Standard **
For Warp DI Pipe After
Branca Pibe Welding

w
(%4

X
~)
<>
(Vo)
-

ol Standard
lange Surface

L 4

B552001 Standard Procedure For

taside Finishiching Of
_ PiDe

B552002 Stangard Procedute For
Face Finishing O Flange

B561003 Quality Contro! Standatd, -
For Galvanizink PibDe

E562002 ¢{andatd Ot Pibe Surface
PreParation Befere
Painting

B572001 Standard Df Hydrotesting

Procedute For GeoubP—-1 PibDe

5592001 Maintenance And InsPectiion
- Standasd fot PiDebndg: '

8592002 Standatd ?'rﬁceduae'}’or
Pattet Wotks -



Is Standard Procedure for Inside Finishing

of Pipe

SO0T-B552001

1. Application

This standard prescribes about procedure and each process of inside
pipe finishing.

NOTE: This is applied for non-ferrous pipes.

2. Work standard

Procedure

Work Detail

Notice

1. Preparation

(1) Tools and
protectors to
be used

Work table , round table, grinder,
(angle & baby type), feeler gauge,
under-cut gauge, air drilling machine,
reamer, lights, pipe clamp, eye
protectors, mask, gloves, intermediate
shaft

(2) Grinder safety
check

1. Grease grinder before air hose
connection.

2. ldle grinder for three minutes in
the inspection box, in order to
make sure that whetstone is strong
enough.

(3) Whetstone
replacement

1. Bust be replaced when the whetstone
wear up to the center label.

2. Replacement must be done by a
qualified person.

3. After replacement, check to see
if its security fastener is going
back to (2) - 2.

(4) Pipe fixing

1. Use vice for small pipes.

2. Work on the table for easy inspec-
tion of the inside.

3. Fix pipes applying clamps.

(5) Reconfirmation
of finishing
grade

E-9

Reconfirm finishing grade by piece
drawing prior to work start.




Is Standard Procedure for Inside Finishing

of Pipe

SO0T-B552001

2.

Finishing

(1) Tool
selection

Application of Tools & Drills

Nom.
Dia. Tool Drill Application
File R Flange inside
bead & inside
pipe
(including
g?ki))rqder qm saddle part)
15¢ Ultra
(MM) Hardened
Air
Drill- ===
ing
Machine Reamer
File
Air
Drill- Inside Pipe
25 ing (including
Machine saddled part
¢
509 Baby
Grinder
Baby
Grinder
658
Angle Inside Pipe
Grinder (including
saddled part
(over
2509)

E-10




IS

Standard Procedure for Inside Finishing S0T-B552001

of Pipe

(2) Finishing
process

Filing
1. Do not file without handle.

2. Clean the file before usage by
wire brush.

3. Use rough surface file.

Grinding
1. Work on the table.
2. Butt welded part.

a. Grind lower half
b. Grind the rest after rolling 180°

1800

3. Use intermediate shaft in grinding
at deep inside pipe.

4. Stgrt rotation after insert into
pipe.

Do not approach with rotation.

Reaming
1. Fix a pipe by vice.

2. Approach reamer slowly to avoid
damage on reamer.

3. Check smoothness stopping occasion-
ally.

4. Use round file for small pipes on
which reaming is difficult.

(3) Cleaning

After finishing process, do not forget to
clean inside. Either blow air or stand
a pipe and give a few inpacts.




Is Standard Procedure for Inside

of Pipe

Finishing SO0T-B552001

3. Confirmation

(1) Final check

E-12

1. According to “Standard of inside
pipe finishing)

SOT-B551001

Grade Standard Allowance
A - h = 0~1.0
B | h = 0.5~2.5 | - -

C | Not specified

/h /h

ny, WA W

2. Check using under-cut-gauge or
feller gauge case by case.




APPENDIX F

EXAMPLE OF IHI STANDARDS IN USE

1. Extract from the detailed index for -
Group SOT A347XXX Electrical Fitting
Production Design, Fitting Work

2. Design office drawing on “Practice
for Electrical Installation”
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APPENDIX G

LIVINGSTON STANDARD OPERATING PROCEDURE

INITIATION, REVIEW,

AND
ISSUANCE OF LIVINGSTON STANDARDS




STANDARD
OPERATING PROCEDURE

DATE PROCEDURE NUMBER
2/25/80 A-11

‘nitiztion, keview, and Issuance of Levingston Standards

REF. POLICY - PROCEDURES 'CLASSlFlCATlON Inter-Directorate

i | DIRECTORATES/
A11 Levingston Standards DEPTS. AFFECTED All

3

PURPOSE - This procedure establishes the origin, format, and approval requirements
for the issuance of a Levingston Standard.

DEFINITION

Levingston Standard - a mutually agreed upon, formally published description
of an item or procedure used within the company for the purpose of defining
characteristics (e.g. dimensions, steps, quality, performance, costs,
tolerances, etc.) of said item or procedure that must be the same (within
specified limits) as other items or procedures conforming to the standard.

A standard-may be issued in the form of a drawing, sketch, description, or
specification (see Step 6 for formats).

Design Standard - a Livingston standard for a part, component, sub-assembly,

assembly, fitting, product, or other item manufactured by Livingston for.
use in an end product, manufacturing process or manufacturing procedure.

For example: structural details, panel sizes, an inner bottom unit,
ladders, and pallets.

Tolerance Standard - a Livingston standard that describes the allowable range
that a characteristic for a material, manufactured” item, or product may
deviate from that specified by a design requirement. Materialdefects,
errors in manufacturing, criteria for testing and trials, and design
procedures to correct a deviation are described by tolerance standards.

For example: surface flaw, alignment, dimensional accuracy in
cutting.

Material Standard - a Livingston standard for a raw material, part, component,

fitting, or an item of machinery or equipment purchased by Livingston for
use in an end product, manufacturing process or manufacturing procedure.

For example: grade and size of steel plates, watertight doors,
portholes, and auxiliary pumps and motors.

APPROVALS—//£7£%EL(§;;Z &gl_, PAGE NO. 1
: A %’L V"\M OF_11 __ PAGES
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FORM 20-004



FROCEDURE NO. SUBJECT DATE ]

A-11 Initiation, Review, and Issuance of
Levingston Standards

lon, Review, 2/25/80

vingston standard that describes the work content of
the sequence of operations and specifications for

M Ciiew S LS e 8 9

Process Standard - a Le
4 4nh hv deota ’i] g

O gwvuw vy utuu

perform1nq the work. The spec1f1cat1ons include "the size, shabe, and
quality of mater1al. the tools, jigs, fixtures, cauges, and the mach1ne

taiad i

or piece of equipment used.

~ o P B | P ~isvvmnd En nird a mTada A hn MIPN
e. all L”E >Lep> IEL{UIICU Ly LUL a pluLt (921 L i N/ u

burning machine from the time that a plate is picked
up from the raw material stack until all pieces from
that plate have been moved from the machine.

Cost Standard - a Levingston standard that associates with each process standard
the cost in terms of manpower requirements (manhours, crew size, duration,
craft and skill level). For each step of a process standard a normal
completion time is determined. To it are added allowances for fatioue,
delay, and personal time.

For example: the number of men required and the duration for each
step in the process standard for cutting plates on the
N/C burning machine together with all the allowances
for de]ays.
Scheduling Standard - a Levingston standard for use by schedulers to determine
elapsed time, manpower requirements, and facility requirements for certain
operations or work stations.

For example: the number of men and the duration required to cut a
particular plate on the N/C burning machine.
PROCEDURE
1. (A11 Directorates/Departments) Each Directorate/Department shall develop
standards within their areas of responsibility. These standards shall

conform to the requirements stated in Procedure 8-20-003. Table 1 1lists
the major areas of responsibility.

2. (A11 Directorates/Departments) Review Procedures.

a. (Draft 0r1g1nator) Subsequent to the development of an individual
standard, the draft originator shall consult with Industrial Engineering
to determine an appropriate distribution list of affected Directorates/
Departments. If the standard, as decided by the originator and Industrial
En01neer1ng, does not affect any department except the originators', then
review and approva] by the Department Manager and the respons1b]e

PR NPT S VY V9N 3o

Director shall fulfiil aill regquirements of prULeuule steps 2¢ and Z2d.
d

fATY o r+od NDirertnratoc /Nenar+mente) non receint nf a nronnce
. AR GIITLLEU ViiCLLUuiQetao/sucpas viliviico s v u\:»\_-yu vi G pirupUoo
standard a Directorate/Departmental representative shall be chosen.
These representatives will act as the Review Committee with the originator
of the proposed standard acting as chairman.
PAGE NO. 2
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PROCEDURE NO. SUBJEL] DATE |

A-11

Initiation, Review, and Issuance of

Livingston Standards 2/25/80

PROCEDURE (Continued)

c. (Review Committee) Each member shall have thirty (30) calendar days
from the date of issue to return comments on the proposed standard
to the chairman.

d. (Review Committee) The chairman shall review all comments and meet
with the Review Committee to answer questions and resolve conflicts.
The committee shall take appropriate action to revise and review
succeeding drafts, obtain outside agency approvals if desired, and
finally produce a final draft conforming to the requirements stated

3.  (Review Committee Chairman) Subsequent to the approval of the proposed
standard, the chairman shall forward the master of the standard to the
Manager, Systems & Procedures, for final distribution and inclusion in
the master file of Livingston Standards. In the case where a standard
is developed in the form of an engineering drawing (such as for struc-
tural details), the Engineering Department shall retain the original and
shall insure that Systems & procedures is provided with a copy of the most
recent revision.

4. (Systems & Procedures) The Systems & procedures group shall issue and
control all Livingston Standards. A system of control shall be esta-
blished including distribution of notebooks for Livingston Standards
and subsequent issue/reissue of new and revised standards. Prior to

issuance, each Livingston Standard shall be assigned a number as follows:
S-10, S-20, S-30, etc. Related standards shall use the numbers between

the increments of 10 (i.e., 11-19) as they are developed.
Department numbers shall be as established in the LSCO Accounting System.

Sequence numbers for Livingston Standards shall be sequentially numbered
from 500 through and including 999.

Revision letters shall indicate revision/reissues of each Livingston
Standard through the addition of a suffix letter (A. B. c...etc)to
the original Livingston Standards number. The original of each standard
will not have any suffix letter. The first revision of a standard will
carry the suffix “A” to indicate first revision.

5. (A1l Directorates/Departments) Revisions to any Levingston Standard yijll
follow the same review procedure stated in Procedure A-li.

6. (Al

a.

in Procedure A-11.

Directorates/Departments) Formats.

Each Livingston Standard shall have a cover sheet in the format shown
in Figure 1. Prior to final approval and issuance, cover sheets shall
be prominently marked as “preliminary” as shown in Figure 2.

iPAGE NO. 3
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PROCEDURE NO. SUBJECT DATE

Initiation, Review, and Issuance of
A-11 Livingston Standards 2/25/80

b. Each Livingston Standard.shall have an alteration list, when needed,
in the format shown In Figure 3

c. Each Livingston Standard shall have, when needed, a list of references
in the format shown in Figure 4.

d. Each Livingston Standard shall have, when needed, a page for general
notes in the format shown in Figure 5.

e. For pages of a Livingston standard that consist of typewritten matter,
the format shown in Figure 6 shall be used.

f. Formats for other pages will vary according to the subject and content.
Directorates/Departments shall develop the formats for those standards
for which they have been assigned leadership responsibility (see Table 1).
At a minimum, each of those formats shall include an appropriate border,
the title or subject of the standard, the number of the standard, and
the page number. The standard page size shall be 81/2” x 11”. All other
sizes shall be held to a minimum but in any case shall be folded to
meet the 81/2” x 11” requirement.

7. (Review Committee Chairman) Reporting requirements. Each committee
chairman shall report to the Systems & Procedures group at the end of
each month on the status of their respective standards. A suggested
method is by stating the status on the cover sheet as shown in Figure 2.

PAGE NO. 4
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TABLE 1

Levingston Standards Development/Upkeep Responsibilities

------ Dit—‘g(_:torate T T Prom‘am- ' T W
esponsibility |Production Ind. |Engineer- v Steel- (yt-
Levingston Control Materiel Rel. |ing NarE%g,;\e)ment work fitting 1.E.
Standard B _
Design s ! L2 s 5 s
Tolerance S L S S S S
Materiel L S S S S
Process S S S L
Cost S S S S L
Scheduling L S

1) S = Support Responsibility - 2) L = Leadership Responsibility
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